Thermoelectric Properties of PbSe₁₋ₓTeₓ Solid Solutions by Vodoriz, O. S. et al.
 POSTER REPORTS Session 5 
  337 
Thermoelectric Properties of PbSe1-xTex Solid Solutions 
Vodoriz O.S., Tavrina T.V., Rogachova O.I. 
National Technical University “KhPI”, Kharkiv, Ukraine, 
vodorez@kpi.kharkov.ua 
The important characteristic of a thermoelectric (TE) material is the TE 
figure of merit 
2SZ s
l
=  (S is the Seebeck coefficient, σ is the electrical 
conductivity, S2σ is the TE power and λ is the thermal conductivity). Increase in Z 
is achieved by creating of solid solutions with subsequent doping to obtain 
optimal charge carrier concentration. Isovalent and isostructural PbSe-PbTe solid 
solutions are among the promising TE materials. In [1] we reported about the 
nonmonotonic character of properties’ dependences (microhardness, Seebeck 
coefficient, Hall coefficient, electrical conductivity, Hall mobility of charge 
carriers, thermal conductivity) of PbTe1-xSex (x = 0 – 0.05) solid solutions for 
both cast and pressed samples. The existence of anomalies was explained in the 
framework of percolation theory [2].  
In this work a study of the TE properties (S, σ, λ, S2σ and Z) in the pressed 
samples of undoped solid solutions PbSe1-xTex (x = 0 – 0.045) at room 
temperature was conducted. 
The samples for studies were prepared by hot pressing of cast samples 
(temperature 670 K, pressure 400 MPa) with subsequent annealing (temperature 
720 K, duration 260 hours). All the samples were of p-type conductivity.  
The Seebeck coefficient S was measured by compensation method in 
relation to copper electrodes; the electrical conductivity σ measurements were 
carried out by a four-probe method; the thermal conductivity λ was measured by 
dynamic calorimeter method. Relative mean-square fluctuation for all samples 
did not exceed 3 %, 7 % and 5 % for S, σ and λ, consequently. 
It was established that all dependences of properties (S, σ, λ, S2σ and Z) on 
the composition of solid solutions have a nonmonotonic character. Anomalous 
growth in TE parameters in the vicinity x = 0.01 and x = 0.02 was found and 
associated with the interaction processes in the defect subsystem of the crystal 
under the transition from dilute to concentrated solid solutions. 
The nonmonotonic character of concentration dependences should be taken 
into account under the subsequent doping of solid solutions for improving their 
TE properties. 
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